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s aulti -level teacher «s guide for the aetric 
system nas developed by a eemaittee appointed by the AXabaaa aetric 
Education .Ad visor y couneil»-Xt - foras~a core-froa iihich -a 
comprehensive prograa of study and activities may be developed,,' 
Inforaation in the guide includes: (1) a *«easarement overview: (21 
goals and objectives of aetric liig».rngt* g« r grij flt „K-i2^__{3 ) a * 
sequence chart: («» explanation of the International System of On its 
and (5) additional, information in the fata of materials lists f per 
grade level) . There are also tables, charts, drawings, instructions 
for class-Bade items, and strategies for teaching. - (HP) 
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denied the benefits of, or be «i>jected to discrimination under any program^ ac-, 
tlvity, or employment. ' 
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Egyptian^ .measured w,1th a 
knotted <;ord called a kite. 

1700-1525 BC * v.- 
Babylonians pleasured in eikits, 
the d l M fn cf _ from i person's 
f JbdW to his linger tip;GrainsW 
Wheat ^were*used to measure 



i 7 oo i e 



HA^ws also uselj [«*its; Noah's ark ^a^3QQ ciMiiB long, f\ 

Phomicians i pi^surfd in z/bOB, » finger l¥ld&s, Fily^zebos was a standard 
doth measure. A nent, or mw^tmcK of 100 zebbs made a &thoriu \r * 



SWBC^ _ _ _ _ 

Thet^eel^aa^ 

measure by five zAm so that the 45 Etfeo cloth meafure was equal to three pots, 
^orjhfeeJpQtieng^ 

'moSc-Sqoad . * ' ? 

Sinct the Romans traveI]edT©ng distances while building their empire, linear 
-meam^waMn import 

.dard unit. This foot length y as equal to 12 finger widths. A pace* or do'ifcle step, 
was equal to five feet.^A thousand paces cohered a mile and one eighth of that 
_ was theJength olf a furrow, or a furlong* — — — - — 

800 AD ' w : , * * 

In Germany there were many names for one measure based on the distance 
covered by, the feet of 16 men When the men stood in line heel-to-toe heel-to- 
toe; Some of the names were rate, rod, pole, and'percK Fort y of these units 
WbAk a rUrtongraTBfd!^^^ ~ * 

BOO AD , ; ,( * 

Gharlernagie declared his foot the sta^lrd foot length in his empire. 
900-1100 AD ' - " " * ^ 

Trade became difficult, Each'Ci 
ery ruler made his.own standar 



* had a diffeOTtTnriiiuring%ystem and ev- * 
^ A eup was usually the size of the king's 

HwfwSte wine ^ 

-Merchants never ^new if they would get a good birpin, As trade increased, 
^ ptople tried to standardize measurement, f 



Y" 
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^ , A fathom wag the d^^Sefrm 

1W linger tip art ope r^nd to the finger tip on fee other hand, wfcen ¥ nan's 



arms were 

9^^m V v 

uEgqy Ang^S«CTi who wore a sash carried 

* jhat there were as fnaipy different yard me 

* King Edgar standardid^ihe He made 
noii to the end of his finger when his arm w< 
acre, to an Aft^^Saxon, was^the amount of hi 

^^ogqntJ-The amount of Uatd plowed by a pair 
tilde, " ■ . . ' 



yard meagre. But that mani - 
as there were waistbands, 
if distance from tHe tip cff his 
ched in ftbnt of him. The 
plowed in one day by a pair 
pxen in one year was called a 



a way lo .measure tem-^ - 



perature* He put his thermorrieter, a glass tifce with rnercur^ in it, in« mfatftffe 
i ^fMlt and Ice/The raid rode them 
"stopped falling, 0*. Then he put the th&nriornetei 1 in his mouth, The heatmade * 
the mefdnry ri^ He marked th{^ place itjtoppeci risfhg 100°^ % 

: ' . * V v ~ * -." s J , . * 

1742 ' - ' ■ ^ • -■ * 

^A roun d th e same tj j ^ ^ 

"the«350|rieter differently. He marked 0° afthe level of tfe .mercury where* 

.♦water firoJflnd 100* at the level of the memory where water Boiled, 

_ _ - • ... * •" _. > " > - - * v 

In 1670, Gabrifl Motion, Vicar rSTLyoni, Fran$«, proposed a edmpletejy new 1 
■ meastuing' system *based on. multiples of ten. But if wis not until? after the 
French Revolution that a group of French mathematicians were able tc^iully 
^de^lopthUBystefi^ft wTelghfj^r^ 1790/ tpy]fe 

' system;** decimal or base ten system, that usdd thejnrter as the basic unit. In , 
1795 the Metric System was adopted in France, Metric comes from the Greek, 
-7-word metrpn^ was based 0riVlQ f Q00J0Q0X3O0 Sf 

t tfjgidistance from the North Pole fn thg wpiatw 



ternational treaty, the International bureau of Weights and Measurement wa# 

* established in Sevres, France. A tnetal bar, made of a" mixture of platinum and 
iridium/ was declared the standard meter. Soon after, the standard gram an^ 

- Ut^r^w^fe ^^tsh^r j%0- ^h^se^taT^a rd^ were defined and the metric 

* system was tenanted theinternational Systemf of Units or SI for Systeme In- 
ternationale* m . ^ 



The Sfrftislh* announced their intention to adopt the Metric System over a ten' 
year period, * - , - * 



The UnitW States Metric Study^Bi!! was^pabed by Cori^ress. The study jecorrfr 
mended adoption'cf the Metric Sysierr^ over the next ten years. * •- 




_ .-'fl***- 9* measirement expected to-^ad^fc^officiiBy in the 
Unfed State ihjthe near Mum." * : - ■ v : * 

1575 ' • v, v ' '• •• * : *\ - h ; 

^fiwemberja ^ 
Art of 1975, Hie Metric Conversion Act dechreV"*tKat'the poHey in the 
United States Am be to coordinate arid pUi*tt» increasing use of the metric 
system in the United States and to establish a United States Metric Board to 
C0O,d J I ^ te the voluntary conversion to the metric system." "" 
1976 • * ■ V- 

An ad hoc Metric Education Advisory Committee for Alabama [comprised of 
meinbers from the StatePepartment of Education, The Metric Institute of the 
University of .Alabama, A.EA., and PTA. recognlyd «;neri.,fer. ipeeific 

■ guidelin e s on meajOjitflMiiL^auanuti. At the direeWon of the commit^, 
guidelines for metric inrtruction were produced. These appear later in this 



1977 ■ ; ■ 

T^United States Metric Board has not been named as of this date (August, 
1977) but when .established, It is likely that some manner of chronological 

System of Urns (SD. Industry has begun the conversion on its own and A nee 
our students will enter a work-world that is becoming increasingly related to 
T metrie measwes, it behooves school s^ 
st ruction in the metric system, also. * 



% mm Wit i nuiut Mrn, 
' ' U.tt4hWR 

% ntwMd ti Mtkmd mtd mm V 
irftdttkfaj fa, t*n-t>m«* an t 
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1. The way to Immjnm^mmaii is to measure This regwr^ many 
hands-on activities that will, familiarize students with' different units of 

J measurement by measuring actual objects found. in their environment 

2. At all levfis of instruction it is imperative that student progr e ss from the 



possible) to the semi-concrete (pictorial scale drawing etcj to the distract 
lev^l of computation. -\ . ^ 

'3 Thejnetric system should be an integral part of the total curriculum irj so far 
as it ts concerned ,with measurement. \ 

-4r ThrTnetrie system should betat^hf as the principal system of measurement" 
with emphasis on the relationship among the tmits within the system, The 
chpdfen^may compare metric units with -other standard unite bjjt they 

~ should not convert from one system to another tmril ftrfficient-need and— 

motivation arise. * ; 

* , 

5, Estimation in measurement is a vital skin that should be strewed at each 
grade leveL ? 



GOALS ^AND^BjrECTIV^OFMETWC 
INSTRUCTION, K-12 



BROAD GOALS ^ • » . 

Consistent with his developmental level, the student shall be able: 

1, To know the language and symbols of the metric system and to cornmuni- 
care readily and effectively with 'acceptable form and style, 

i To apply the various relationship^ within the metricf system. 



' 3. To 



4.^o estimate tttmkni te^h, volume, capacity mas and tm- 

ft Tp^.fo/uv inatha^tofc^dentifie, and other dp^Hons that invfflve the 
.\ ose of metric measures. 7 . . . . 

^^^^l^^ra^P^tte at "^^nd^^thi^nvoivr 
metric measurement. , ? ; + * - = 

7- To be aware of the historical background of the change to metrics, . 
&TAappri^e^ 

p. To pwceivt^me of^he economk, social ahd philosophic impIicaMons of • 
• .. world-wide adoption of a common measurement language and system. 

MOTES; The fast goal is nmnberia zero as an indication that corwenion a n oht 
specffic goal of the cumculumj conyersion will be taught only when a 
, particular need arise and never as an end in itself. The awareness that 
mwedniata can be rffconeiled should be developed, through the most 
^^^ ni^Uzi^cojn pa^ 

There may or may not be an *jeenv*e to jupport each broad goal at ev- 

__. : = ^ ,n 5 t 'H iorla L! e If!t Therefore jhen^btringof'theJevelobjertive ^ 

is to be interpreted as follows: "1.3.3" refers to level 1, broad goal 3 
third objective in Support of goal 3; "5.5.1" refers to level 5, broad goal' 
5, objective 1 of 5 objectives to achieve the broad goal 



See pap ten for suggested sequence of Implementation of objectives. 

K.l.l TI^ studennvill pronounce the words: meter, centimeter, liter, gram 
and kilogram, 

K.2.1 * ' The student will recogni ze meter and centimeter as"'units forfcngth, 

rae-stwdent will choose the longer (shorter) of two given objects i»la- 
hvely linear in nature, (Pencils, chalk, rods) 

^ML_ ^5 5it — — — appropriate object fcoma poupof familiar 
objects when asketfto choose dne "about as long' as a meter stick " 
- .-. .* ... . ! ' " 

LEVH, I OBJECTIVES 4 

-1:1.1 —The^udintwnilM 
necessarily scaled. 

1.1.2 ^-Tne student will identify a centimeter division on a metric ruler. * 

j ' 12 
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1.2.1 The student will select*bot*h ' f meter^,and "centimeter" as wards re- 
lated to a scaled nleteVstick. , # , • * 
1;2.2 The student will a'ssociate/'metef ' and , 'cenrirneter ,, "to length terms 
-; ( such as long/ short, tall, high, wide etc, 1 \ m >' - 

1.2.3 : The, student will .associate "liter", to the measurement of liquids such 
^BBt mi I k-and^vaier 



1.2L4 ' The student will associate "kilogram" to the meas^jemerftof mass (or 
1 -- ,>veight!) on a beam or^balance sole (or personal scale). V * * ( ^ 

1,3. T The student, will directly com^tre two objects and classify one as 
longer than,' shorter Vhan. or equal to the other. ■- % 

1.3.2 The student will comparand order* the length of pictorial represent 

• tat ions of objects, ' ■ - 

1.3.3 , The student will compare and order areas directly by covering, 

1.3.4 The student will compare and order mass directly using a simple" 
v scale, **" ' \ i "' 

1.3-5 The student will^ompare and ocder capacity directly by poqring: 

1 4,1 The student will recognize a body referrent** for the meter and for 

the centimeter, - . ' * ^ v 

1,7,1 ' Trie student- will describe the metric system as something ' ? new" [for 
everyone to learn. - " # 



LEVEL 2 OBJECTIVES 

2.1.1 Jj^he student will read the wordsWter, centimeter, liter, gram and 
kilogram, 

v 2,1,2 The student will select the symbol for the words meter and cen- 
timeter, 

2,1.3 The student will read a Celsius, thermometer in whole degrees. 
2.2 1 The student win stated 

2,2.1' The student will identify meter, centimeter, gram, kilogram, l[ter and 

Celsius as metric words, 
2.2.3 The student will identify at least 5 situations in his environment that 
4 will involve metric measurement, 

2.3. T The student will compare and order 2 line segments using a cen- 
timeter ruler in whole units. * j 



*Order— using greater than or less than qualities, * 
**Referrent— a body part or quality which approximates a known measure^/ 

6 I 



■ • • -. 7? ■ •■ ■ i ■• ' ■ 

2,3a The student Will compare and order 2 closed regions dt sirrtilar shape - 
by visual comparison. -/V ' . 

2,4:1 The student will measure the length o£a pictorial representation in 
whole centimeters, * * * V Wt - ..- 

2,4.2, 8 The student will_determihe the capacity^ whole liters of a given 
.containej. by-pouring-with filter cup, 



2-4,3 The student wjll fill a graduated beaker or cylinder to the one liter * 
. mark. » * " * ' " . . * " 

2.4.4 The student will determine whether a smalf object has mass greater 
than, less than, or equal to a one kilogram weight usiriga simple scale. 

27.1 The student wjll identify the metric system as the measuring system * 
to be used most in the future, • ' ■ 

* * 

LEVEL 3 OBJECTIVES ^ 

3.1.1 The student \Vill select the -word symbolized by m, L, g, and kg, 

3.1.2, The student will place the six common metric prefixes in order on a 
P lace value chart, (kilo, hecto, deka, deci, centi, milli) 

3.1,3 The student will identify freezing point, boiling point, body, and * 
room temperatures on the Celsius scale, k ' 

3*2,1 The student will differentiate between km/*m, dm, cm, 

3.1.1 The student will compare and order measurements in square cen- 
timeters, 

3.3.2 _ The student' will compare and order the area of two rectangular 
'-. * regions with sides in whole centimeters using a centimeter grfd. 

3.4.1 The student will estimate lengths in centimeters, 

3.4.2 The student will measure classrooffrd ista nces to the nearest whole 
meter, * 

3.4.3 The student will measure distances Iffjth^n one meter to the nearest 
"decimeter. -■ ■ -, 



34,4 The student will determine the area in square centimeters of a rec- 
tangle with sides in whole centimeters using a centimeter grid, 

3.4.5 The student will measure a liquid correctly to the nearest 100 
milliliters using a calibrated beaker or cylinder. 

3.4.6 The student will determine the volume in cubic centimeters of a rec- 
tangular solid by counting centimeter cubes or by constructing a simi- 
lar object with centimeter cubes, * = 

3.4.7 The student will determine the perimeter of a rectangle or a 
parallelogram by mdgsuring in whole centimeters, 

7 14 



K 3.4.8 Thf student will determine the approximate mass in grams of a small 

object using a balance scale to within 10 grams for objects of 100 grams i 
or less, • <& . 

* 3.4:9 The student will determine heights in centimeters and his own 

. weight in kilograms. . \ i 

measures. 

3.6.1 The student will construct a line segment of arbitrary length in whole • 
' centimeters. " »■ 

3.7.1 The student will recognize the metric system as a measuring system 
* m comparable to other systems, 

LEVEL 4 OBJECTIVES 

' " * ' ■ . • tj " ' 

4.1.1 The student will state the six common metric prefixes and their 

meaning. 

4,1.2 » The student will select symbols that correspond to metric terms. , - 

4.1.3 The student will identify temperatures as cold* very cold; warm, or 
hot. 1 

4.2.1 The student will use the relationships L— fmL, kg— m 2 — cm 2 , J 
L=ifl00 ml, 1 kg- 1000 g. ■ 

4.2.2 "Given an arbitrary temperature in whole degrees Celsius/thb student 
will locate it on a Celsius scale. 

- 4.3.1 The student will compare and order-measurements in whole m 2 , drrJf, 
and cm 2 . ? / 

4.3.2 The student will compare and order measurement in dm 1 and it* L.* 

4.4.1 The student willestimate lengths in m.^m^nd mm, 

4.4.2 The student will measure* length to the nedn^mm. 

* 4.4.3 The student will estimate areas of triangular regions by counting units 
^± and half-units using a centimeter grid, • • - • , - ' ■•- - 

r 

4.4.4 The student will calculate the perimeter in cm of irregular polygons, 

4.4.5 The student will measure temperatures to the nearest whole degree, 

4,5,1 ' 1 The student wMII calculate multiples and submuitiples (divisions) of 
metric measurements expressed in whole units, 

4.5.2 The student will change from km^m-~*dm— cm— mm, 

4.5.3 The student will change cm— dm, dm-^m, mm— *cm. , 

4.6.1 The student will solve simple word problems that involve addition 
and subtraction of metric measurements. 



4,7,1 The student will stale the approximate age and national origin of the 
metric system, 

40,1 The student will identify trie general correspondences: m— yd., 
cm— in.- kg— lb., L— qt„ °C- *F. * 



— LEVEL-5 OBJECTIVES ~ - 

5.B,1 Th#student will write-the metric word to match each common sym- 
bol. ' 7 

5,t2 The student will recognize local seasonal temperature variations in 

5,2. The student will use the relationships: * - 

km— hm^am*^^m^m*^rn, kg— g*-*mg, kL~L— mL, 

ti * _ 

5.2.2 . The student will use the relationship dm**-*L In capacity and L— kg 
in .mass of cold water, < 

5.30^_ The student will compare and€rder measures in m\ dm 3 , cm 3 , kL, L, 
- \ mL. ? ( - , . ? 

r * 

5.4.1 The student will make reasonable, estimates of the length, mass, and 
capacity of common classroom items, 

5.4.2 The student will rea'd and record in °C the temperature of liquid as it 
is heated or cooled. " 

5,5,1 The student will fill a calibrated beaker or cylinder to, an arbitrary 

* 5.5.2 - ^The student will find the sum and difference of two measurements 
expressed in decimal notation, 

5.5.3 ' Trie student will cajcjahpi the area of a rectangle using the formula, 

basex height =areaT3^ffn measurements in whole units. ■ * 

J.5-.4 The student will express linear measurements correct to the nearest 
"0.1m and 0.1 cm. 

5.5.5 The student will change km-^hm^dam—m— dm— cm 7 — nvm, 
kg^^nig, kL— ^— mL by multiplying by 10, 100, or 1000, 

5,6,1 The student will solve word problems thai involve multiplication of 
integers times metric measurements and division of metric measure- * 
ments by integers using whole units only. 

A7,l The student will explain why and how the metric system originated. 

5,8,1 The student will identify the advantages of using a common set of 
prefixes with all root words. 

5.0.1 The student will make the gross comparisons: 9 

a mis a little more than a yd., a Lisa little more tKan a qt., a % is a little 

.9 16 



* " I more than 2 lbs,, a cm is a little than As// ah ijf£k 
LEVEL 6 OBJECTIVES *■'.;; 

6.1.1 The student vyill recognize these symbols as words: km/h, m/s # km/s. 

Montgomery 170 km, 

6.1.3 The student will state linear dimensions oflneasurements such as: m 2 , 
t *dm 2 , cm 2 , mVdm\ cm 3 . (Cftjects measured being squares or cubes,) 

6.1.4 The student will construct and, read -a line graph showing variations 
- in outdoor temperature oyer a period of time in °C 

6.2.1 The student will use theVelationships ha**a*^n 2 , t^kg, , 

6.2.2 The student will rename all common metric linear measurement: 
equivalent values including squaje and cubic units. 



*'" i 



6.3,1 The student will compare and order measurements in the same base 
. * unit,* • " 

6.4.1 ^ The student will select an appropriate unit of measurement for*com- 
,mon objects in his environment from the set: km, rri, cm, mm,fkg, g, L, 
mL. ^ 

t 

6^,2 The student will heat a liquid to an arbitrary °C temperature, 

6.5.1 The student will calculate the volume of a rectangular solid using 
metric 8 measurements' in d primal nnt^Hnn . L_ 

63.2 THe student will perform multiplication and division operations on 
metric measurements expressed in decimal notation, * * 

§.5.3 The student will change cm 2 ^dm 2 ^m 2 — + a— 'ha^Jcg— 't. * 

6,54 The student wil Lex press linear measurements correct to 0.001 m and 
0,001 km; capaCtty measurements to 0,001- L and mass to 0.001 kg. 
t . ' ' ... ""* ✓ ■ 

"6,5,5 The student will calculate the area of a rectangle with sides expressed 

in decimal notation. - -- '\ """ " ' ' 

6.6.1 * The student will calculate the area of triangles, parallelograms and 

trapezoids using base-height formulas and whole metric units. 

6.6.2 The student will make a graph to show comparisons of metric units. 

6,7,1 The student will recite some of the historical development of , the 
metric system, * 

6.8,1 * The student will explain the concept and value of a decimalized 
, m * system. 

6.9,1 - The student will recognize the advantages of a world-wide measure- 
t mcnt system in world communications, 



. 4 6 f' 1 P 16 will b^.aWfr to cornpareEn^ish to metric measures given 

an appropriate printed comparison chart* ' , 

f LEVEL 7/8 OBJECTIVES . * 



7/8.1.2 The student will state the prefixes in sequence, 

7/8J.3 The student will read, spel^and know the meaning of the common 
* metric prefixes and root words, and pronounce them properly. 

7/8,1,4 The student will identify normal body temperature and local climatic 
* ranges fn degrees Celsius. ± ■ 

. ^7/8,1.5 Thestudent will read and record metric measurements using accepted 
symbols |nd form. 

7/8,-2.1 The student wit! associate the prefixes to their multiplication con- 
starits. ' • 

• ' ■ A 

778.2.2 > The student will read ft* interpret charts, graphs.' and diagrams' 
' showing data-in metric terms. . " ■ 

7/8.2.3 The student w'iU convert to arty arbitrary, equivalent metric unit given 
. any romrrjon metric measurement, 

7/8.2.4 ' Thestudehl will read and interpret , maps^bearing jnetric scales. 
; 7/8.3.1 The^studeni will compare and order .groups -of measurements in 

^qtyVfllcni U4ULS, 



7/8.3,2 The student wiJI describe and compare physical areas of his environ* 
ment; such as athletic fields, courts, classrooms, etc., in metric terms 

7/8.4.1 The student will calculate the volume of irregularly shaped solids by 
liquid displacement. in a graduated beaker or cylinder, 

WA2 The gudent will state his height in either m or cm and his weight in 

k g- , ... 

7/S.43 r ^e |fudent^UI fi^ 

laboratory experiments using if Celsius Jab thermometer, 

7/8.44 The student will measure various vofumes usjng laboratory graduated' 
beakers or cylinders, , , 1 

7/8,4,5 The student will weigh various objects using a laboratory balance and 
calculate weight differences using metrjc units. ^ ; 

7/8 51 T* 1 * student will approximatejistanqes between two points' on a map 
bearing a metric scale, * 

7/8.5,2 The student will make all common changes from one metric unit to 
another by moving the decimal point * , 1 

/ m * ; - 
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- ■ ■■ ' •/ 

7/8.6.1* The student will use metric measurement in simple algebraic equa- 
tions and geometric formulas, » - - fc , ■* 

7/8,6,2 The student v^Lll use metric measurements in such daily activities as 
* class projects, art w*brk3, handierafis^vocationaj training/ sports, and 



* * 

.7IB7A The student wilt trace the, progress of the metric system in the U.S. 
'* and in the world. ; 

7/8.8.1 The student will compare the met r it system to ^h>~English system in 
k^jerms of simplicity and ease'gf use/ ^ * ■ 

V/8.9.1 % The student will describe how thj use of the ^ hjK^it system" wj 11 facllU 
tate international travel ' \ . << : \- 

- . - £' , * _ . ft 

7/8.9i2 The student will s explatn the advantages of the adoption of the metric 1 

system in' relation to industrial production and world trade. 

\ ' ■ - * t 

■ 7/8.9.3- The student will state^the implications 61 a common measurement^ 

s^iterrf in terms of setting world-wide standards in such areas a^ 
* piedicine, economic development, ecological planning, etc, 

* ^ / 

7/8,0.1 The student will interpret mixed data by translating non-metric data 

to a metric approximatitfn of appropriate accuracy using given for- x 
j , rnula, chart or scale. ' 

LEVEL 9/10/11/12 . * • / % > 



Nu specific object ut-^aie Matt*d here. I Hs^pertgd^hai-to 
Select from the foregoing Ifets those objectives sufficient to overcome"' 
deficiencies and rpeet the needs of students in high school grades*, i 
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SEQUENCE FOl^ IMftEMENTATION Of OBJECTIVES * 



It fc^ftsted that the forgoing objectives be implemented in the order 
^owi^WoW^Howeverrthrsttt^ 
of implementation may be slowed or accelerated^ 



Teaching 
f , Level 

K - 

V * 
2 , 
3 
4 



^ Firft Year of 
"{ Implementation , 

Level K Objectives 
tevlh K and 1 Objectives 
Level 1 and 2 Object Ives 
Levi 1 1, 2* and 3 Objectives 

Level 1, 2, 3/ end part of 

* 4 Objectives 

Level .1,4 3. and* 
Objectives * * 

* Level 1, 2, 3, 4, and 
**part of 5 Objectives* 

Uvel 1,2*3,4, and 
5 Objectives 



rLeveMra,- !, 4,^ and # 
Objectives * 



* ' * ^Second Ye ar of 
ImpfetntnUHon 

Level K Objectives - 
Level K and 1 OBjectives *■ 
Le^e^ and 2 Objectives ] 
Level 2 and 3 Objectives 
Lev^3iand CCfejectivfS^ 

Level 4 and 3 Objectives , 

s 

Lfvei 4, S ?j ind 6*Gbjeetivts 
Level 5, §, and ^Objectives* 



7f 



9/10/11/12 



No specific objectives are stated 
will lelect from the foregoing lists 
come deficiencies and meet the 
pades. * 



h^re* It U expected thaj, teachers 
those objectives sufficient to over- * *J 
needs of students irv high school 



•This is from the point^f view of a teacher working each year at the given grade level in a J 
l ^2fTi U unUurmly changing to a multidisciplinary metric curricuJum/The change will \ 

probably be completed in two years if adequate preliminary prepafatiora are made in retraining ] 
w f J2^ Uirin ^*" tnala ind *^ UI P mfnt the third year, fe^eatching up ,s objectives J 

ihould be needed, though some review will always be necessary for individual students? 

*- 



i - 



/ 
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The rnetric System is ba£ed on the* convenience of the decimal number 
. system. Urtits aW related by £#gtors of 10. This greatly simplifies computation, A 
getat deaFof thf arithmetic merely Involve the shifting of t jie decimal point *4 
without tedious calculations. This decimal nature is strikingly apparent in the 
following series of relationship; ^ t ' * > 



10 millimeters 
10 centimeters 
10 decimeters 



1 10 'meters 



10 deka meters 
10 hectometers 



— 1 centimeter 

— 1 decirpeter 
- f 1 meter " 

— 1 ^ekamlNr 

— 1 hectometer 
=' 1 kilometer 



!4 
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DECIMAL • MONEY • MFTRTC COMPARISON TABLE 




5YSTEME INTERNATIONAL - SI . 

For most teachers tft# metric system for teaching purposes will be four , 
units ^meteh liter, ^am, and degree Celsius, More properly and for the pur-" 
jpose of being fully informed the real metric system (Le Systeme International * 
d'Unites (SI) or International System pf Unto) is composed of three classes of 
units— base units, supplementary units, and derived mils. Only teachers of ad- 
vanced science and mathematics need to know the entire SI, but all teachers 
should be familiar with the system* t * 

The base units and symbols are: 



L length — meter^m 

2* mass , ~ — kilogram, kg 

3, time t — second, s 

4/ electric current^ «• * ■ — ampefe, A 

5. thermodynamic temperature — . kelvin, K 

6. amount of substance * f — mole, mo! 

7. luminous intensity ^ — candela, cd 

The supplementary ^toand symbols ire: 

1. plane angular measure . — radian, rad 

1 solid angular measure % ^ steradian, sr 

The derived units are shown on the following page. 



SI STYLE AND USAGE m 

I. SymboJs ure, nor punctuated with periods excepb'at the end of a sen- 
tence, * 
Example: kg NOT kg. or k g, / 

"2 7 Symbols Tor units do no t Ha ve plu ra nforrns-. 

Example. It) kg (10 kilograms), NOT 10 kgs (10 kilograms) - 

3, /a space, is left between the number and the unit symbol; the only ex- 
ception to this rule is for the location of the symbols used with plane . 
angles and degree Celsius, m \ * 
Example: 25 mm, 27°C, and NOT 25mm, 27 °C, and 90 0 

4, A capital L should, be used as the symftelfor liter to avoid confusing it - 
with the numeftal one (1), , «u- , . 

5, Exponential index numbers are used with symbols tosignify "square" 
or^efibie'' measured 

Example, cm 2 (square centimeter) sq.em. (square centimeter) 
cm 3 (cubic centimeter) NOTc.e (cubic, Centimeter) . * a 

6, The symbol for "per" is a" stash V' NOT 90 k.p.h. or .90 km . 
Example: Write 90 km/h or ' per h 

90 kilometers per hour _ NOT 90 kilometers/hour 

7, In recording measurements decimal form should be used instead of 
fractional form and when "writing numbers less than one a zero is 
placed before the decimal point 

Example: 0.5 N'OT 1/2 ; '* 

0,25 NOT .25 * 

8, A space rather than a comma is preferred for indicating Jiow numbers 
are grouped on either side of the decimal point. 

Example: 27 000 NOT 27,000 v 
3.141 592 NOT 3,141592 
* In numbers of four digits^no space is recommended. 
Sampler 5000" NOt 5,000 NOR 5 000 - 

9, Do not use a r prefix as a word. 



Example: A kilogram of flour. NOT A kilo of flour. 

10. Avoid mixing units. 

Example: 1.34 m 1 m 34 cm 

100 cm by 20 cm NOT \ m by 20 i cm 

1 1 Unit" names are treated as common nouns, (Exception: Celsius is 
capitalized.) 

Example: kelvin, ohm, newton 

1 2, Symbols derived from proper names are written with the first letter in 
uppercase. 

Example: kelvin: K ? 
newton: N 9f 
degree Celsius: *G 
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should not be confused with 
Y% ag p^:iinS^n diserftyd tKwherr irr this booklet. However, these five eqwld 



■': : ■ L^GTH^ . ■ 


meter - . ; .J.- :„;_.: .; 


„m /'.;., •. 


,•• XMA||<waght) j 


gram 


v g ...... .. .v 


* - CAPACITY (volume) 




L 






second . % 


,$ 




- :.^JEMPFRAIURE 




—art L~ 












Tn order to ensure that prefixes refilin their identity when pronounced, the first '2 
syllable of each prefix is accented. Remember to pronounce kilometer with the 
accent on the fii^ syllable as if the custom in pronouncing units Such as* 
kiloliter, kilcSgram and kilowatt The accent on the second pliable usually ap- f 
plies to measuring devices such as thermometer/ speedometer, barometer, and 
micrometer. - - „ . ■■■ 
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Making Direct 



p. M> the fiat: stage, thi^j^ Jearns to 

imakc d i rect com parisons 
'\ -jm virongfe u>--jor- example, he mjg>>t 
\compare hi? height with that of a omt- 




Nonstandard 




are made with nonstandard units. The 
child fa able to use objects in the environ 
menu or parts -^Mjls-body- 
measurement. 



€omparing"With" 
Standard Units 



stage, he will have pined a concept of 



ttie different units of measurement and 1 
will be ready for the use of standard 
units. 




v Choosing Units For 
Specific Tasks: 



rehiring the fourth stage, the Ihlld learns 
to choose standard units appropriate for 
the measurement task at hand. 



Wkieh unit <Jo I 
«M to imatur* wKat ? 
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A person's height is '29 



measured in centimeters. 
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is meastpred in kilograms 




, smaller otwects in grams. 




smaller volumes in milliliters. 
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EQUIPMENT AND MATHUAl^ — ~~ — — 

many free j«erials and some which can be easily made by teachers or stu- 
dent^ Agaf^take tare in accepting and ising these items. Consideration 
should be given fe) to the physical characteristics of the measuring devices to be 
— u s edrfrgr^afeiy? clarity, accuracy; dtgafafiity; (b) toUiegidtltsVvel appnyprfattH 
ness of written instructions, explanations, and exercises; (c) to the correctness 
and precision of written material arid diagrams. - O 



:T feig Mfe Sot .,.dettnniiUii^ 



materials and programs, and also a checklist for metric e^tspmenk 
" MATHUAIS AND PROGRAMS CHECKLIST 



1* The materials' use standard SI units In a consistent manner. (See pages 
" 17) = .'.V : ' . 

Z Metrication is integrated into lessons throughout the curriculum and not 
presented as an isolated topic or limited to a single discipline- y r 

3, Metric measures are made basic to all measurement activity Conversion is 
, de-emphasized in later grades and non-existent in early j^d^Wherg con* 
version is necessary, it is dealt with from a metric basis. 
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when select- 



development of the concept of meaaireinent is eortsid 
g Inglclapropsi look arid written materials. 

b. Ordering >r r ; " # . . 

".zic Appropriate language ^.;.v..::::'::"..:;/...z r ... 

Numerical ^brions and mapping 



g» Calibration and use of instruments 



equipment checklist 

Is the measuring d ^i^ aecura tely cal&ratlK Man 




ipment is produced 



Compart calibrations, 

— ^At^ikrat^^ 

ui a short period of time? . 

3, U the device durable? Can it withstand the rigors of child use? Drop it 
— — Squeezr jrTefEitr^^^ — 

^B»the^ff^^ 

Thermo meters with>ra^^ 
perature of boiling water, 

5, (Liquid Containers) Children hesitate to fill containers to the top with !iq- 
yids. Therefore, calibrations should not be made to the very top, 

6, b the de vice appropriate for the children who will be Working with it? 
"^WpJeTAn analytical balance might not be appropriate^fcr early elimentary 

children, however, a simple balance beam might be appropriate, 

7, Is it easily repaired? Arejarts available? 



ir is it attrartive? Wili chfidren i want to pick it up and play with it?- 
9, Can it be used for many applications? Are instructions included? 

A MINIMAL LIST OP METRIC EQUIPMENT AND MATERIALS 

|INDERGARTEN * THIRD GRADES 
Quantity - 
8 Combination meter sticks * 

5 Meter sticMs scaled only in meters 



feter sticks scaled only In decimeters 

. 3? 
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v fteUb^ap&lSO cm tergj, scaled in centimeters V 

/toi*BWlt^iape scaled in meters and centimeters * - 
an rulers scaled in centimeters (Sh<xiU measure from 



r 10 ^Gftste thernwmeter^xange at least, ^itffcr 



plastic, or a combination of these) 
2 Pan balances - r ;-~ ----- ± 

1 Metric bathroom scalel metric units only preferred) 
2-3 ' Liter containers (plastic) 



it and Materials 



Quantity * * " 

~""™^2^Tn3n^ 

either direction 

• " * » 

1 Height measuring device 



; 1-2 50 Meter tape scaled in meters and centimeters^/ 

2- 3 Bucket balance* , 'J_ ^ 

1 jet Cuisenaire Rods (classroom set/ in individual containers) 



FOURTH - SIXTH GRADES 



Quantity 

15 fc Meter sticks scaled in centimeters 
——30—30 cm rulers scaled in millimeters 



jjp Square centimeter transparent grids (at least 10 cm x 10 
cm) 



i000 CubTc centimeter blocks iptasftc/wdghlngiD'nie'grant) ~ 

1 Celsius room thermometer (wood back preferred) 

3 Celsius dipping thermometers >- 

10 Celsius thermometers, range at least -30^C to 110 a C 
(Calibrations should be in 2 e C divisions.) , 

r sJ * r 

iexlbleTap^7*150 cm^lon5~sorifd in centimeters and 
millimeters (possibly in decimeters also). 
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1^ 50 Meter tape scaled in centimeters 
5-6; Pn balances 



j H f WTTt ^JS e p a m x anttaaeter graph paper or a duplicator master for 
mch paper v . \ , * 

1 1 _ Metric bathroom scale (metric uh its only preferred) 
# iset "Containers for liquids (1 L, 500 mL, 250 mL as a 







miminigfu — ? — - . — ~— ~ 




'V " i 


Dissect&le liter cube (cubic decimeter) 


10 


100 mL graduated cy lindeji scaled irjat least 10 mL dfvi- . ' 
sons (soft plastic preferred) * 




CMher I>«irable Metric Equipment and Materials 




Quantity 
1 


Cubic meterfc dips in which to insert meter ~ 
sticks) 




2-3 


Spring scales (at least 1 kg, with at least 100 g divisions) 




1 


Height measuring device 




2 each 


500 mL and 100 mL graduated cylinders (soft plastic) 








SEVENTH * TWELFTH GRADES 




Quantity 

5 


m 

i 

, Mffer sticks fleeted in cenHm^t^ 




30 


30 cm rulers scalecLin millimeters 




,30 


Square centimet^nrahsparent grids (at least 10 cm x 10 






aa^^rrrr.— rf. ... ..... :: - r: ~ ',. . . — ... 




1000 


Cubic centimeter blocks (plastjc ones that weigh one 
gram preferred) 




1 


Celsius room thermometer (wood back preferred) 




10 


Celsius thermometers (range at- least -30*C to 110°C) 




6-8 


Flexible tapes, J 50 cm long, scaled "in centimeters and 
mRlimeters (possibly in decimeters also), y- \ j"> 




1 


50 meter tape^sealed in centimeters * ■ % : ^ 


f 


1 Ream 


Square centimeter graph paper or a duplicator master for 
such paper * 



^ " v minimum) -» ?j % ': V; 

I DtactMe liter cube icyhk decimeter) 
£ gr ^ scaled in at least' 10 mt divi- 



siora (soft plastic preferred) 
Other Desirable Metric Equipment and Material^ 



r Quantity 



2-3 Metric campers, inside and outsidfe, with spring* lock 
j> scaled m ^^^^^^ and millimeters* . ■ ^ . 

I Metric bow calipers (s<pale on base) 1 

1 Metric depth gauge (may be incorporated on calipers) 

L_Sy^ey0^s chlm^tm^ri^ dirngqirinngfl -_± 



30 Geobpards 



othhi usmm rmis 



• 5 mLpiastic spoons 



• Weig hmix seals (a k itchen sc ale which can be reset to zero) 

— " ^ — — — — — — — - — - — — — — • • • - - — 



• 50 mL medicine cups (obtainable from a hospital supply hm^) 

• Self-adhesive tape marked in centimeters ' 

• Paper tape (Adding machine tape will serve well) * 

• Metric spoon set, ir^^^STmL spoons .™ ~~~ ~" 



•^Geoboards 




BALANd_SCAL£L 




CLASS-MADI LEARNING AIDS 



Bent coat hanger with gem clips 
=feoldtf ig i tyrofea m -w-paper cups, 



* o^ ruler ^with pin at, center point 
and a^phung with gem clips. 







30 em 


















20 cm 


9 V 










10 cm paste 









ieaR., Cover with con- 



tact paper. 
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Pa^e c^rt^rdhamion wall With ^ : 
cen timber . jMat^Cgv^ _ 



LONG DISTANCE MEASURER 



« - .... -Mi? - r^.-.. 

A t nindle wheel can be made using a dr~ •;. 
cular pMOf wood with a diameter of : 
§Ughlly_te6 ****** & rfp^^i M a&jgbktL ^ 



will i (^^wd&m^^t o^€lt^^ 
Drill a hole through the^enter of the disc: 
.as^^^o^^^e^md^a^pDj^iudlii, 
or other stick. Join the two with nut, 
bolt, and washers to permit easy rota* 

cifCumfCTenct 





with dm, cm, and one meter marks. A 
metal tab can be attached at the one . 




meter mark so that a cUck is made as 


each meter is measured. 


PLACE VALUE, PREFIX VALUE,' 




AND" SYMBOL CHARTS 






, Sets of seven cards, cardboard, paper, or 
otfilgr surfaces can* be labeled with place 
valuer, prefix val^^or 



.UT1R CONTAINERS 




Item 



1 



Use 7-Up or Coke litter bottle One 
pound coffee cam are approximately one 
liter. Also, a half gallon mUk carton cajfc 
-44-centitneter»4ro m base wi l l ho ld one , 
liter. Cut 12 centimeters from bast to 
allow for spillage. 
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SHEJfeGHT MEASURER 



0*1 



Tape or paste alwo-mete^l^oard 
centimeter scale, Cover with contact^ 
top of head at correct height. 







> 










* m 

















MAS^MFASIIRFHS 




takers with Aggregate corresponding 
to various masses— gram to kilcgram 



^ D< ^^T ^j5||^5i ak€ decimeter and 10 
ZT * .* ' , ■ ' 5 centimeter strips which can be joined 

to make a meter measurer. Adding 
,r . ,r " ^-"r"^- " * — machine tape/ Hianifa foMeotri p 

^ * ' , . % . ^ any paper covfred with contact paper 

* ^ ^ ^ «■/ .t. * can be used: V 
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